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The  Storage  of  Edible  Nuts 


Most  edible  nuts  grown  m  the  United  States  are  harvested,  in  the  fall  or 
early  winter  and  as  much  of  the  crop  as  possible  is  moved  into  trade  channels 
before  and  during  the  Tnank skiving  and  Christmas  season  when  the  demand  for 
nuts  is  highest.     The  remainder  must  be  carried  over  for  a  period  of  a  few 
weeks  to  several  months  and.  the  amount  defends  on  market  conditions  and  the 
size  of  the  current  cro-o.     Since  nuts  tend  to  deteriorate  in  flavor,  absorb 
foreign  odors  and  flavors,  become  rancid  or  infested  with  insects  unless  prop- 
erly handled  and  stored,  a  problem  exists  in  maintaining  these  products  in 
good  condition  until  they  reach  the  consumer. 

In  the  industry  it  is  standard  practice  to  hold  unshelled  nuts  of  most 
kinds  in  common  storage  during  the  cool  months  of  the  year  and  transfer  them 
to  cold  storage  at  tenroeratures  of  35  to  Uou  F.   during  warm  weather.  This 
oractice  serves  to  minimize  or  prevent  damage  from  insect  infestation  and 
retards  the  development  of  rancidity.     With  this  procedure  unshelled  nuts  may 
be  keot  in  salable  condition  for  a  year  or  more,,     Although  there  is  a  differ- 
ence in  keeping  quality  among  species,  all  nuts  tend  to  deteriorate  in  flavor, 
the  rate  of  this  change  depending  largely  upon  the  manner  in  which  they  are 
packaged  and  stored.     This  is  especially  true  of  shelled  nuts  and  it  is  with 
this  product  that  the  industry  has  most  difficulty. 

The  ratio  of  the  quantity  of  shelled  to  in-shell  nuts  marketed  varies 
greatly  among  kinds  of  nuts  and  from  year  to  irear.     The  utilization  of  shelled 
and  in-shell  peanuts  and  four  different  species  of  tree  nuts  for  19^9  Is  shown 
in  Table  I. 


Table  I  - 

Utilization  of  Peanuts 

and. 

Pour  Varieties 

Tree  Nuts  - 

19U9 

In  shell 

Shelled 

lbs. 

lbs. 

Peanuts 

76  ,  507,000 

UsU,U31,OOoi/ 

Almonds 

11, 700,000 

29,190,000^/ 

Filberts 

11,200,000 

3,1 lH, 000 

Pecans 

19,57^,000 

39,600,000^/ 

Walnut  s 

92.2SO.OOO 

20, 3 8U, 000 

1/     Shelled  peanuts,  raw  basis,  reported 

used 

in  orimary  products. 

This  is  a  minimum  figure  but  from  other  statistics  available  is 
believed  to  reoresent  at  least  90$  of  actual  usage. 

2j     These  weights  are  calculated  from  in-shell  weight  b-1-  using  con- 
version factors  given  in  "Conversion  Factors  and  Weights  a.nd.  Meas- 
ures for  Agricultural  Commodities  and  Their  Products"  published 
by  the  Production  and  Marketing  Administration  of  the  United 
States  Department  of  Agriculture 
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Commercial  shellers  and  packers  usually  store  bulk  shelled  nuts  in 
cardboard  cartons  holding  25  or  30  pounds.     This  package  offers  little  or  no 
protection  against  oxidation,  gain  or  loss  in  moisture,  or  the  absorption  of 
odors  by  the  nut  meats.     It  has  been  reported  that  occasional  lots  of  cartons 
themselves  have  objectionable  odors  which  are  taken  up  by  the  nuts. 

The  vacuum  pack  tin  can  is  used  quite  widely  for  H  and  6  ounce  consumer 
packages  but  it  is  not  used  for  large  containers  because  of  the  heavy  con- 
struction which  would  be  required  and  the  high  cost. 

Review  of  Literature 

The  effect  of  such  factors  as  the  moisture  content  of  the  kernel, 
temperature  and  humidity  of  the  surrounding  air  during  storage  and  various 
types  of  packaging  have  been  reported  by  several  workers  and  recommendations 
made  as  to  the  best  handling  and  storage  procedures  to  be  followed.  Medlock 
(5)   reported  that  in-shell  pecans  keep  in  good  condition  for  two  years  when 
stored  at  35°  F.   and  low  relative  humidity.     Blackmon  (2)   found  that  if  pecans 
were  well  cured  and  placed  in  cold  storage  at  32°  F.  they  kept  in  fresh  condi- 
tion for  17  months.     In  another  series  of  tests  Wright   (7)   showed  that  unpack- 
aged  pecan  kernels  held  at  32w  F.  were  satisfactory  for  6  to  10  months,  but 
at  50°        f°r  only  5  months.     If  held  under  vacuum  at  ^2  or  50°  F.   they  remained 
in  good  condition  for  2-3  years,  whereas  at  f0°  F„  under  vacuum  the  shelf  life 
was  only  6  or  8  months.     Bri  son  (3)  reported  that  rancidity  in  pecans  can  be 
retarded  and  largely  prevented  for  a  period  of  11  months  by  storing  at  a 
temperature  of  32°  F.   or  lover.     He  also  reports  that  kernels  held  under  vacuum 
at  room  temperature  were  superior  to  those  stored  at  the  same  temperature  sealed 
in  tin  cans  without  vacuum.     However  when  stored  at  low  temperatures  these  dif- 
ferences were  not  apparent. 

Further  studies  on  the  storage  of  nuts  were  started  in  19^9  by  the  Trans- 
portation and  Storage  Section  of  the  Division  of  Fruit  and  Vegetable  Crops  and 
Diseases,  Bureau  of  Plant  Industry,  Soils  and  Agricultural  Engineering,  United 
States  Department  of  Agriculture.     To  obtain  comparative  data  some  of  the 
previous  work  on  the  effect  of  temperatures  and  humidities  was  repeated.  The 
effect  of  antioxidants  was  also  investigated  as  were  the  differences  in  keeping 
quality  among  varieties  and  the  effect  of  the  original  quality  of  the  nut  upon 
the  rate  of  deterioration  in  storage.     It  was  planned  also  to  follow  chemical 
changes  that  occur  in  nut  oils  during  storage  and  to  attempt  to  correlate  these 
with  the  results  of  organoleptic  tests. 

Materials  Used 

The  preliminary  work  was  largely  on  pecans  although  one  series  of  peanuts 
was  included  to  represent  a  product  of  lower  oil  content. 

1 

Four  different  varieties  of  pecans  were  u<=ed  in  the  test.     These  were 
collected  at  the  point  of  production  under  the  supervision  of  field  station 
personnel  and  shipped  to  Beltsville  as  soon  as  harvested  and  cured.  Upon 
receipt  at  the  laboratory  they  were  immediately  stored  at  360  F.   until  the 
samples  could  be  prepared  for  test.     Two  of  the  pecan  varieties  (Schley  and 
Stuart)  were  from  Georgia  and  two  (Burkett  and  Halbert)  from  Texas.  The 
Georgia  lots  were  shelled  by  a  commercial  sheller  but  the  two  from  Texas  were 
shipped  unshelled  and  were  shelled  at  Beltsville  with  a  small  hand  operated 
machine  in  the  laboratory. 
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The  Schleys  were  verv  poor  in  quality,   severe  scab  having;  caused  many  of 
the  kernels  to  be  extremely  dark  in  color  and  poor  in  flavor.     The  entire  lot 
was  carefully  inspected  and  the  dark  kernels  discarded  before  tireoaring  stor- 
age samples.     Those  used  for  the  test  were  still  below  standard,  a  large 
percentage  showing  dark  colored  areas  near  the  center  of  the  kernel.  The 
other  three  varieties  were  in  somewhat  better  condition  although  not  of  best 
quality. 

The  peanuts  used  were  the  Virginia  Runner  variety  and  were  of  good  quality. 
These  were  grown  near  Suffolk,  Virginia,   shipped  to  Beltsville  in  the  shell 
and  shelled  there  with  experimental  equipment. 

The  moisture  and  oil  content  of  the  pecan  and  peanut  kernels  when  received 
are  shown  in  Table  II. 

Table  II  -  Moisture  and  Oil  Content  of  Pecan  and 

Peanut  Kernels 


Moi  sture  Oil 

t  w 

Pecans 

Schley  (kernels)  k.  56  72.6 

Stuart         11  5.77  72.6 

Burkett        »  3.2S  7I.6 

Halbert        "  3.26  66.U 

Peanut  s 

Virginia  Runner  6.00  UH.9 


1/    Moisture  Free  Basis 


Storage  Treatments 

Duplicate  sarroles  weighing  about  one  pound  each  were  prepared  and  stored 
under  the  various  conditions  listed  in  Table  III.     The  cartons  used  were 
3"  x  Un  x  6"  corrugated  cardboard  sealed  with  gummed  paper  tape.     The  cello- 
phane bags  were  made  of  U50  MST  material  and  were  closed  by  a  heat  seal. 

Desired  humidities  were  maintained  in  the  storage  space  by  means  of 
salt  or  acid  solutions  of  proper  concentration  and  were  checked  from  time 
to  time  with  an  electric  hygrometer  manufactured  by  the  American  Instrument 
C  onroany. 

The  Tenox  II  antioxidant  solution  was  diluted  with  pro-o^lene  glycol  be- 
fore use  and  the  NDGA  antioxidant  was  dissolved  in  ethyl  alcohol.     Both  of 
these  chemical  were  apolied  to  the  nut  kernels  in  the  form  of  a  fine  sroray. 
The  concentration  of  the  active  ingredients,  as  given  in  a  footnote  in 
Table  III  is  a  percentage  of  the  oil  -oresent  per  unit  weight  of  nut  kernels. 
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Saraples  2U,  25,  and  26  were  prepared  by  cutting  kernels  into  pieces 
roughly  l/U  to  1/2  inch  square  and  were  intended  to  approximate  in  size  the 
commercial  product  which  results  from  the  screening  operation  in  a  pecan 
packing  plant  and  which  are  marketed  as  "pieces." 

The  dark  colored  kernels,   sanvole  ?7,  were  those  rejected  at  the  time 
of  inspection  as  not  suitable    to  include  in  the  regular  tests. 

Examination  of  Storage  Lots 

Samples  of  the  various  lots  were  taken  from  storage  at  the  end  of  3t 
6  and  10  months  and  submitted  to  a  taste  panel  for  comment  as  to  taste,  odor, 
crieone88  and  general  desirability.     At  the  same  time  some  kernels  from  each 
lot  were  sliced  into  thin  sections  and  the  oil  extracted  with  petroleum  ether. 
This  oil  was  used  for  the  following  chemical  tests:    Kreis  test  for  rancidity, 
made  according;  to  the  method  of  Walters,  Muers  and  Anderson  (6);  peroxide 
number  by  the  method  described  by  Jacobs  (U)  but  modified  as  to  quantity  of 
oil  used;  iodine  absorption  number  and  free  fatty  acids  by  the  official  methods 
given  in  "Methods  of  Analysis  of  the  Association  of  Official  Agricultural 
Chemists",   sixth  edition  (I9U5). 

The  results  of  the  organoleptic  tests  are  shown  in  Table  III.  The 
chemical  data  on  the  oils  are  discussed  in  a  .later  section.    The  numerical 
ratings  were  established  as  follows:    good-100;  fair-66;  poor-33»  rancid-0. 
The  figure  given  for  each  sample  is  the  average  of  all.  ratings  of  the  mem- 
bers of  the  taste  panel. 

Discussion  of  Results 

Storage  of  shelled  pecans  at  70°        was  for  the  -ouroose  of  getting  an 
accelerated  test  on  the  conroarison  of  different  t^pes  of  packages.  The 
kernels  stored  in  cardboard  cartons  of  the  t-^pe  used  commercially,  developed 
a  verv  stale,  poor  flavor  after  three .months.     Those  in  moi stureoroof  cello- 
phane bags  and  in  glass  jars  were  still  in  acceptable  condition  after  six 
months.     At  10  months  the  samples  in  cellophane  were  badly  molded.     Those  stored 
in  glass  were  edible  but  the  flavor  was  verv  poor.     See  Table  IV. 


Table  III  -  Condition  of  Pecans  After  Storage  3,  6  and  10  Months  at  Temperature 


and  Humidity  Indicated 


Variety 


Container 


Ant i ox 


Group 
Rating 


El 


F.  - 


b  Bel.  Humidity 


Schley 

n 

11 
11 

11 
11 


Carton 
it 

it 

Open  "bag 

Glass  jar 
n  11 


MP  Cell 

It  I! 


None 

Tenox  II 

ndga2./ 

None 

None 
Tenox  II 
NDGA 

None 


1/ 


it 


11 


Schley 

35Q 

Schley- 
piece's 
is 

ti 

Schley- 
aark 

Schley 
Stuart 
Burke  1 1 
Halter  t 

16°  F, 

Schley 
Stuart 
Burke  1 1 
Halhert 


Tenox  II 
NDGA 
NDGA 

k2°/o  Rel.  Humidity 
Open  Bag  None 
-  f>Ofo  Rel.  Hurn i di  t ; 


Schley 
Schlev 


i°  F. 


None 

NDGA 
NDGA 

NDGA 

None 
None 
None 
None 

77fo  Rel.  Humidity; 

MP  Cello  None 

it  it  « 

n  it  st 

it  11  it 

,  -  k2fo  Rel.  Humidity 
Open  me  ah  None 
Ruth  1  duty; 


Carton 

MP  Cell. 
Carton 

Open  hag 

Open  bag 
Open  "bag 
Open  hag 
Open  hag 


5°  Fo  -  gffi  gel 
On en  mesh 


None 


Mo. 


6  Mo. 


urn  up 
Comment s 


A.W.W. 

Comments 


Group 
Rating- 


Group 
Comment s 


A.W.W. 

Comments 


Group 
Ra  tins: 


1$?°?  II  is  made  by  ,  the  Tenn 
^lated^hydroxyanisoie ,  Jjft 


essee  Eastman 
citric  acid 


57 
52 

^3 

79 
75 
SI 

gg 

55 
72 
62 

57 

39 

I4.I4. 
61 

22 

62" 
SI 
39 

s6 
gg 

81 
g9 
95 

93 
g6 

. Corporation 
(Anhyd^oi 


Poor- 
Poor 
Poo  r 
Poor 

Faii- 
Fair 
Fair- 
Fair 

Fair 
Fair 
Fair 

Fair 

V.  Poor 

Poo  r 
Poor 


Stale 

Stale 

Stale 

£air). 
Stale) 

Fair 

Fair 

Fair 

Fair) 
Fair 
Fair 
Fair 


$00  cf 
Fair 

Fair 
Fair 


Insect  Infest . 


56 
50 

ll)l 

62 

67 

7S 

56 


II 
II 
II 

Fair 
Fair 
Fair 
Fai  r 

Fair 
Fair 
Fair 


33  Poor 


V„  Poor  Poor 


Stale-Fair 
Good 
Good 
Good 

Good 
Good 
Good 
Good 

Good 
Good 


55 
67 
67 
67 

70 

67 
100 

67 

gg 

7k 


Fair 
Good 
Good 
Good 

Fair- 
Good 
Good 
Good 

Good 
Good 


Fair 
Fair 
Fair 
Poor 

Good 
Fair 

Excellent 
Fair 

Good 
Fair 


Fan 
Fair 
Poor 

Stale 

Fair 

Fair 


ter 


Fair 
S.  Stale 

Sacks  ilavor 

Good 
Fair 
Excellent 
Fair 


10  Mo. 


Group 
Comment  s 


A.W.W. 


50 

Poor 

50 

Poo  r 

Bit tor 

V.  Poor 

Bitter 

Mold 

Mold 

It  f  -1*1 

Mold 

Mold 

17 

V.  Poor 

V.  Poo 

17 

'XT 

V.  Poor 

Ran cid 

0 

Poor 

Rnncid 

50 

Poor 

Fair 

8U 

Good 

Good 

67 

Fair 

Flat 

100 

Good 

Good 

50 

Poor 

Flat 

su 

Fair 

Fair 

67 

Fair 

Flat 

100 

Fair 

Go  0^. 

gu 

Fair 

Fair 

100 

Good 

Good 

.  67 

Fair 

Fair 

product  is  as  ftllovji 
The  concentration  01  tne 


25 
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Table  IV  -  Effect  of  Packaging  on  Quality  of  Stored,  Shelled 

Pecans 


gtor   Condition  After  Storage  

Sample    Variety    Temp.    Package  6  Mo-  10  Mo< 


^p.  Taste    Numeri-    Taste    Nuraeri-    Taste  Numeri- 

cal cal  cal 

Rating  Rating  Rating 


16        Schley        70      Open  Mesh    Poor         hj>  Insect 

bag  Infest- 
6  at  ion 


70      Cardboard    Poor  57 
carton 


ii 


2  "  70      Glass  jar    Pair         79        Pair  56         Poor  50 

11  »  70      MP  cello-    Pair         88       Pair  62       Molded  — 

phane 


Three  lots  were  held  at  and  relative  humidities  of  H2$,  cOtfo  and 

83$  respectively.     Those  stored  at  the  two  lower  humidities  were  rated  highest, 
more  because  they  were  crisp  than  because  of  differences  in  flavor.     The  mois- 
ture content  of  these  three  lots  before  and  after  10  months  in  storage  and 
condition  after  3  and  10  months  storage  is  shown  in  Table  V. 

Table  V  -  Moisture  Content  and  Condition  of  Shelled  Pecans 
Stored  in  Open  Mesh  Bags  for  3  Months  and  10 
Months  at  U2,  60  and  83  Percent  Relative 
Humidity  and  35°  P. 


Moisture  Condition  After  Storage 

Content  of  Nut  si/  3  Mo.  10  Mo. 

Sample      Variety      Humidity       After  10  Konths       Taste    Numeri-    Taste  Numeri- 

cal  cal 
Rating  Rating 

 ^  ^  


12 

Schley 

U2 

3.U6 

Good 

93 

Good 

100 

13 

11 

60 

U.98 

Pair 

62 

Good 

8H 

1U 

11 

83 

5-99 

Good 

86 

Pair 

67 

1/    Moisture  content  before  storage  U.^6  percent 

The  antioxidants  sprayed  on  the  surface  of  kernels  were  of  no  value  in 
preventing  rancidity  and  the  bitter  flavor  of  the  antioxidants  themselves 
was  detectable  in  the  nuts.     The  results  with  two  proprietary  antioxidant 
materials  on  pecan  kernels  are  given  in  Table  VI. 


\ 


V 
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Stor.  3  Mo.  6  Mo.  10  Mo. 

Sample    Variety    Temp.     Package    Antioxidant      Taste    Humeri-  Taste    Humeri-  Tapte  Humeri- 
WF.                                                             cal                       cal  cal 

Rating  Rating'  Rating 


Table  VI  -  Effect  of  Antioxidants  on  Keeping  Quality  of  Pecans 


Condition  After  Storage 


Schley       70      Glass  jar  None 
h  70  n 


Pair 


79 


Pair         56  Poor 


"        Tenox  II        Pair         75         Pair         56  Poor 
.05$ 


50 
50 


70 


11        «        NCSA  0. 10  Pair 


"  pieces  35  Carton 
"      n      35  Carton 


None 


81  Pair         UU         Very  33 

Poor 

Very         39    —         Very  17 

Poor  Poor 


"      "      35     M*' Cello-      NDGA  .01       Poor  UU 
phane 


NDGA  .01       Poor         6l         Poor         33         Poor  50 

Poor  0 


Shelled  pecans  stored  at  l6e  F„  for  10  months  were  only  slightly  better 
in  flavor  then  similar  lots  held  at  35v  P.     See  Table  VII. 

Table  VII  -  Effect  of  Storage  Temperature  on  Quality  of  Shelled 

Pecans 


Condition  After  Storage 


St  or.  3  Mo.  6_Mc„  10  Mo. 

Sample    Variety    Temp.     Package      Taste    Numeri-    Taste    Numeri-    Taste  Numeri- 


'P. 


cal  cal  cal 

Rating  Rating  Rating 


11        Schley       70       MP  Cello-  Pair  88  Pair  62  Molded 

phane  fc 

Ik           H             35             "  Good  86  Fair  7U  Pair  67 

17           "             16             "  Pair  88  Good  70  Pair  8U 


The  free  fatty  acids  were  very  low  (in  the  order  of  0.2$  to  0.3$)   in  all 
samples,  and  they  did  not  change  significantly  during  storage  and  did  not  differ 
between  good  and  poor  samples.     Likewise  there  was  no  change  in  iodine  values 
during  storage. 


• 


Although  the  Xreis  test  and  peroxide  values  in  many  cases  did  not  cor- 
relate well  with  changes  in  flavor  and  odor  there  were  certain  trends  as 
shown  by  the  data  tabulated  in  Table  VIII„ 

Table  VIII  -  Kreis  Test  and  Peroxide  Values  on  Oils  Extracted 
from  Shelled  Pecans  (Before  and  After  10  Mo„  Storage) 


Storage  Condition  after 

Sample    Product        Condi-  Storage  Kreis  Test  Values  Peroxide  Values 

tions  Taste       humeri-    Before       After  Before  After 

Temp.     EH  Ra£fng      Storage     Storage  Storage  Storage 


15 

Schlev 

70 

U2 

Very  Poor 

17 

C0U9 

9.10 

0.2g 

U.oU 

pecan's 

17 

ti 

16 

77 

Good 

gU 

O0U9 

1.  56 

0.2g 

0.38 

13 

ii 

35 

60 

Good 

8H 

0.U9 

1.62 

0,28 

0.72 

2k 

ii 

Broken 

35 

6o 

Very  Poor 
rancid 

17 

0.H9 

2.09 

0.28 

1.98 

kernel 


Those  lots  which  were  poorest  in  flavor  (Nos,   15  and  2k)   at  the  end  of 
10  months'  storage  likewise  show  the  greatest  increase  in  Kreis  and  peroxide 
values.     Those  which  were  in  good  condition  (Nos„   17  and  17)   showed  a  moderate 
increase  in  Kreis  value  and  even  a  small  increase  in  oeroxide  value. 

Three  of  the  four  varieties  of  pecajis  used  in  this  test  contained  ap- 
proximately 72$  oil  and  the  fourth  sample  (Halbert)  66. k%     Variations  of 
this  magnitude  in  the  oil  content  of  -oecans  do  not  anoear  to  make  any  signi- 
ficant difference  either  in  acceptability  or  keeping  Quality. 

Comparative  data  on  the  condition  of  four  varieties  of  shelled  pecans 
after  3,  6  and  10  months  storage  is  given  in  Table  IX,     Ac  both  35  and  16°  3P. 
storage  the  Burkett  variety  v/as  in  batter  condition  than  the  other  varieties 
after  10  months. 
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Table  IX  -  Effect  of  Variety  on  Keeping  Quality  of  Shelled  Pecans 


Sample 

Variety 

Package 

Condition 

After  Storage 

5  Mo. 

6  Mo. 

10 

Mo. 

Taste 

Numeri 

cal 
Rat i  ng 

-  Taste 

Numeri- 
cal 
Rating 

Taste 

Numeri- 
cal 
Rat  ing 

35°  I. 

and  60 

ner cent 

humidity 

Schley 

Open  Mesh 

""'air 

62 

Pair 

55 

Good 

all 

84 

Bags 

20 

Stuart 

N  II 

Good 

81 

Fair 

67 

Pair 

67 

18 

Burke tt 

II  II 

Good 

39 

Pair 

67 

Good 

100 

19 

Halbert 

II  II 

Good 

80 

Poor 

67 

Poor 

50 

i6w  P. 

and  77 

percent 

humidity 

17 

Schley 

MP  Cello- 

Pair 

88 

Good 

70 

Pair 

84 

phane 

21 

Stuart 

n  11 

Good 

81 

Pair 

67 

Pair 

67 

22 

Burke tt 

11  it 

Good 

89 

Good 

100 

Good 

100 

23 

Halbert 

tt  n 

Good 

95 

Pai  r 

67 

Pair 

84 

The  moisture  of  the  pecan  kernels  at  the  beginning  of  the  test  varied 
from  "^.26  to  5- 77  percent.     These  changed  somewhat  during  the  storage  period 
due  to  different  relative  humidities  at  which  the  uroducts  were  held.  The 
data  do  not  indicate  that  differences  in  initial  moisture  had  any  significant 
effect  on  keeping  quality. 

Storage  Tests  on  Peanuts 

Raw,   shelled  Virginia  Runner  peanuts  were  submitted  to  storage  tests  at 
70°,  35"  and  15"  as  indicated  in  Table  X.     The  peanuts  were  withdrawn  after 
eight  months,  roasted  in  oil  and  submitted  tc  a  taste  uanel  for  flavor  rating. 
The  results  are  given  in  Table  X.     The  preference  was  somewhat  in  favor  of 
the  refrigerated  samples.     In  this  case  however  the  differences  between  re- 
frigerated and  non-refrigerated  samples  was  not  nearly  so  marked  as  it  was 
in  the  case  of  -oecans.     The  ant i-oxidant  Tenox  gave  some  protection  at  70° 
storage  in  glass  jars  but  not  in  cellophane. 
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Table  X  -  Shelled  Peanuts  Stored  Raw  for  3  Months 
Storage  Then  Roasted  and  Stored  for  Taste 


Condition  After  Roasting 

Sample    Temp.     Rel.  Hum,  Package         Antioxidant      Taste  Numeri- 

cal 
Rating 


101 

70 

70 

MP  Cellophane 

None 

Pair 

63 

102 

70 

70 

it  n 

Tenox 

ii  .09? 

\  Pair 

78 

103 

15 

ii  it 

None 

Good 

85 

10U 

35 

Uo 

Bulk 

None 

Good 

93 

105 

35 

70 

ii 

None 

Good 

93 

10  6 

70 

Ho 

n 

None 

Fai  r-Good 

83 

110 

70 

70 

Glass  jar 

None 

Poor 

5U 

111 

70 

70 

ii  n 

Tenox 

ii  .031 

>  Good 

80 
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